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7KH KDUGQHVV RI 3+ VWDLQOHVV VWHHO LV +5& DQG LW LV DOVR RQH RI WKH KDUG WR FXWPDWHULDOV 7KLV SDSHU
PDLQO\ IRFXVHV RQ WKH PDWHULDO UHPRYDO UDWH DQG VXUIDFH ILQLVK JHQHUDWHG E\ KRW WXUQLQJ RI WKH 3+ VWDLQOHVV
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 ([SHULPHQWDOSURFHGXUH
7KH H[SHULPHQWV ZHUH SHUIRUPHG RQ WKH ODWKH ZLWK GLIIHUHQW IHHGV VSHHGV GHSWK RI FXW DQG ZRUNSLHFH
WHPSHUDWXUH LV VXPPDUL]HG LQ7DEOH.FDUELGHDVD WRRODQG3+PDUWHQVLWLF VWDLQOHVV VWHHOZLWKPP
GLDPHWHUDVZRUNSLHFHXVHGLQWKHVHH[SHULPHQWV7KHFKHPLFDOFRPSRVLWLRQRI3+VWDLQOHVVVWHHOZLWK+5&
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[ LVWKHLGHDOQRUPDOL]HG61UDWLRIRUWKHLWK SHUIRUPDQFHFKDUDFWHULVWLFDQG ] WKHGLVWLQJXLVKLQJ FRHIILFLHQW
ZKLFKLVLQWKHUDQJHRI ] 
/DWHU D ZHLJKLQJ PHWKRG LV XVHG WR FRPELQH WKH JUH\ UHODWLRQDO FRHIILFLHQW RI HDFK H[SHULPHQW LQWR WKH JUH\
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DPRQJ  H[SHULPHQWV LW DOVR KDV WKH EHVW JUH\ UHODWLRQDO JUDGH 7KHUHIRUH RSWLPL]DWLRQ RI W\SLFDO PXOWLSOH
SHUIRUPDQFHFKDUDFWHULVWLFVFDQEH WUDQVSRVHGLQ WRWKHRSWLPL]DWLRQRIDVLQJOHJUH\UHODWLRQDOJUDGH
$V WKH RUWKRJRQDO H[SHULPHQWDO GHVLJQ LV XVHG WKH HIIHFWV RI KRW PDFKLQLQJ SURFHVV SDUDPHWHUV RQ WKH JUH\
UHODWLRQDO JUDGH DW GLIIHUHQW OHYHOV DUH LQGHSHQGHQW 7KH DYHUDJH RI JUH\ UHODWLRQDO JUDGH DW HDFK OHYHO RI WKH KRW
PDFKLQLQJSURFHVVSDUDPHWHUVDUHJLYHQLQ7DEOH,QDGGLWLRQWRWKDWWKHWRWDOPHDQRIWKHJUH\UHODWLRQDOJUDGHIRU
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:KHUHQS LVWKHQXPEHURIVLJQLILFDQWSDUDPHWHUVDQG O WKHQXPEHURIOHYHOVRIHDFKSDUDPHWHU66H LVWKHVXPRI
VTXDUHGHUURUZLWKRXWRUZLWKSRROHGIDFWRUZKLFKLVWKHVXPRIVTXDUHV FRUUHVSRQGV WRWKHLQVLJQLILFDQWIDFWRUV%\









$129$ DQDO\VLV LV DSSOLHG WR LQYHVWLJDWH ZKLFK KRW PDFKLQLQJ SURFHVV SDUDPHWHUV VLJQLILFDQWO\ DIIHFWV WKH
SHUIRUPDQFH FKDUDFWHULVWLF7DEOHVKRZVWKH$129$DQDO\VLVDQGSHUFHQWDJHFRQWULEXWLRQVRIHDFKIDFWRUVVXFK
DV FXWWLQJ VSHHG IHHG UDWH GHSWK RI FXW DQG ZRUNSLHFH WHPSHUDWXUH DUH WKH VLJQLILFDQW KRW PDFKLQLQJ SURFHVV
SDUDPHWHUV DIIHFWLQJ WKH PXOWLSOH SHUIRUPDQFH FKDUDFWHULVWLFV ,Q WKLV VWXG\ FXWWLQJ VSHHG LV WKH PRVW VLJQLILFDQW
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SURFHVV SDUDPHWHU GXH WR KLJKHU SHUFHQWDJH FRQWULEXWLRQ DPRQJ WKH RWKHU SDUDPHWHUV )URP7DEOH  WKH RSWLPDO
SURFHVVSDUDPHWHUVDUHFXWWLQJVSHHGPPLQDWOHYHOIHHGUDWHPPUHYDWOHYHOGHSWKRIFXWPPDW
OHYHODQGZRUNSLHFH WHPSHUDWXUH&DW OHYHO7KHUHIRUHH[SHULPHQWLQ7DEOHILWV WKHRSWLPDOSURFHVV
FRQGLWLRQV
7DEOH$129$WDEOH
6RXUFH GRI 6XPRIVTXDUHV 0HDQVTXDUH ) YDOXH FRQWULEXWLRQ
$     
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VWHHO $129$ DQDO\VLV FOHDUO\ VKRZV WKDW $ FXWWLQJ VSHHG%IHHG UDWH&GHSWK RI FXW FDQ EH FODVVLILHG DV
VLJQLILFDQW IDFWRUV)DFWRU ' :RUNSLHFHWHPSHUDWXUHLVLJQRUHGLQWKHFDOFXODWLRQRIJUH\UHODWLRQSUHGLFWLRQYDOXH
RI WKH RSWLPDO KRW PDFKLQLQJ SDUDPHWHU FRPELQDWLRQ GXH WR LWV PLQLPDO HIIHFW 7KH IDFWRUV ZKLFK DUH PRUH
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,QZKLFK D SUHGLFWHG LV WKH JUH\ UHODWLRQDOJUDGH IRUSUHGLFWLQJ WKHRSWLPDO KRWPDFKLQLQJSDUDPHWHUV D LV WKH
DYHUDJHJUH\UHODWLRQDOJUDGHRIWKHRSWLPDOOHYHORIDVLJQLILFDQWIDFWRU$%DQG& PD WKHDYHUDJHJUH\UHODWLRQDO
JUDGH DQG1LVWKHQXPEHURIVLJQLILFDQWIDFWRUVWDNHQIURP$129$ZKLFKLV
)DFWRU ' :RUNSLHFHWHPSHUDWXUHLV LJQRUHGLQ WKHFDOFXODWLRQRIJUH\UHODWLRQSUHGLFWLRQEHFDXVHIDFWRU'LV
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7KHFRQILUPDWLRQH[SHULPHQW LVFRQGXFWHGYLD WKHRSWLPDOKRWPDFKLQLQJSDUDPHWHUFRPELQDWLRQRI $%&'
DQG ZDV UHSHDWHG WKUHH WLPHV 7KH FDOFXODWHG YDOXHV IRU VXUIDFH URXJKQHVV DQG PHWDO UHPRYDO  UDWH DUH
UHVSHFWLYHO\ 7KH 61 UDWLR IRU WKH DERYH WKUHH SDUDPHWHUV ZHUH GHWHUPLQHG DV    P DQG  FPPLQ
UHVSHFWLYHO\ 7KH61 UDWLRRI WKHDERYH WKUHHSDUDPHWHUVZHUHGHWHUPLQHGDVDQG UHVSHFWLYHO\ 7KH
FDOFXODWHGYDOXHRIJUH\UHODWLRQDOJUDGHLV
&RPSDULVRQ EHWZHHQLQLWLDODQGRSWLPDOKRWPDFKLQLQJSURFHVVSDUDPHWHUVDUHVKRZQLQ7DEOH,WLVIRXQGWKDW
WKH XVH RI RSWLPDO KRWPDFKLQLQJ SDUDPHWHU FRPELQDWLRQ HQKDQFHV WKH JUH\ UHODWLRQ RI WKH VLQJOH KRWPDFKLQLQJ
TXDOLW\ IURPWRE\
7DEOH &RPSDULVRQ EHWZHHQLQLWLDODQGRSWLPDOSURFHVVSDUDPHWHUV







*UH\UHODWLRQJUDGH   
3HUFHQWDJHRILPSURYHPHQWRIWKHJUH\UHODWLRQJUDGH 
 &RQFOXVLRQ
+HQFHWKHIROORZLQJ FRQFOXVLRQVKDYH EHHQHYDOXDWHGE\ DSSO\LQJ WKHJUH\DQDO\VLVRQKRWPDFKLQLQJRI3+
VWDLQOHVVVWHHO




:KLOH IHHGUDWH KDVDQGGHSWKRIFXWLQIOXHQFHRQ WKHVXUIDFHURXJKQHVVDQGPHWDO UHPRYDO
UDWHLQKRWPDFKLQLQJRI3+VWDLQOHVVVWHHO
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±







3DWHO3XODN.03DQG\09HQNDWHVZDUD5DR3 2SWLPLVDWLRQRISURFHVVSDUDPHWHUV IRUPXOWLSHUIRUPDQFHFKDUDFWHULVWLFV LQ('0RI
$O2 FHUDPLFFRPSRVLWH,QW-$GY0DQXI7HFKQRO±
3DQ /.:DQJ &&:HL 6/ 6KHU +)  2SWLPL]LQJPXOWLSOH TXDOLW\ FKDUDFWHULVWLFV YLD 7DJXFKL PHWKRGEDVHG JUH\ DQDO\VLV -0DWHU
3URFHVV 7HFKQRO±
5DJXQDWK13DQGH\30  ,PSURYLQJ DFFXUDF\ WKURXJK VKULQNDJHPRGHOLQJE\XVLQJ7DJXFKLPHWKRG LQ VHOHFWLYH ODVHU VLQWHULQJ ,QW -
0DFK7RROV0DQXI±
6/HL<& 6KLQ )3 ,QFURSHUD ([SHULPHQWDO LQYHVWLJDWLRQ RI WKHUPRPHFKDQLFDO FKDUDFWHULVWLFV LQ ODVHU DVVLVWHGPDFKLQLQJ RI VLOLFRQ
QLWULGHFHUDPLFV -RXUQDORI 0DQXIDFWXULQJ6FLHQFH	(QJLQHHULQJ9ROSS±





9 5DJKXUDP 0. 0XMX  ,PSURYLQJ WRRO OLIH E\ PDJQHWL]DWLRQ LQ KRW PDFKLQLQJ ,QWHUQDWLRQDO -RXUQDO RI 0DFKLQH 7RRO 'HVLJQ
5HVHDUFK9RO SS±
